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Abstract. 

In this paper we introduce for the first time the fusion of information on infinite discrete frames 
of discernment and we give general results of the fusion of two such masses using the 
Dempster’s rule and the PCRS rule for Bayesian and non-Bayesian cases. 


Introduction. 
Let ea X, Xas nee ae be an infinite countable frame of discernment, with 


x,0xX,=@ for i# j, and m,(-), m,(-) two masses, defined as follows: 
m (x,)=a, €[0,1] and m,(x,) =, €[0,1] for all i € {1,2,...,i,...00}, 
such that 


ŞS m (x)=1 and ym, (x) =1, 
i=l i=l 


therefore m,(-) and m,(-) are normalized. 


Bayesian masses. 
1. Let’s fusion m,(-) and m,(-), two Bayesian masses: 





where m,,(-) represents the conjunctive rule fusion of m,(-) and m,(-). 


a) If we use Dempster’s rule to normalize m,,(-), we need to divide each m,,(x,) by the 


sum of masses of all non-null elements, and we get: 
a,b, 


My pg (X;) = > 


for all i. 


b) Using PCR, the redistribution of the conflicting mass a,b, +b,a, between x, and x, 


(for all 7 #7) is done in the following way: 














2 
E a 0) , whence @, = ai? 
a b, a+b, a, +b; 
and 
2 
A i= ba, , whence p; = Has 
; a, b+a; b, +a; 
Therefore 





2 ab, ab 
M per. (X;) = a,b, + — + ], 
12 PCR; i ii 2 a, +b, a, +b, 


j#i 


for all 7. 


Non-Bayesian masses. 
2. Let’s consider two non-Bayesian masses m,(-) and m, (-): 






Maen pensaia cd,+c,D+Cd,; nesnese CD 1-CD-Y (cd, +¢,D+Ca,) 


i=l 
where m,(x,)=c, €[0,1] forall i , and m,(@)=C €[0,1], 
and m,(x,)=d, [0,1] for all i , and m,(@)=D [0,1], 


such that m,(-) and m,(-) are normalized: 


Coe =1 and D+>.d,=1. 


i=l i=l 
m,,(x,)=c,d,+c,D+Cd, for all ie{l,2,....,0}, and m,„(0)=C-D , where m, (+) 


represents the conjunctive combination rule. 
a) If we use the Dempster’s rule to normalize, we get: 
c.d.tc,.D+Cad., 
May ps (X;) = E : 
CD + S (cid, +¢,D+ Cd,) 
i=1 
for all i, 
and 


CD 
CD + ¥ (cd, +c,D+Cd,) 


i=1 


Mps (0) = 


b) If we use PCR,, we similarly transfer the conflicting mass as in the previous 
1.b) case, and we get: 


2. 2 

2 cd, cd; 

m (x,.)=c.d,+c.D+Cd,+ LI 4 
34 PCR; i td i ii 2 c+, c,+d, 


j#i 





for all i, 
and My, pcp, (A) =C-D 


Numerical Examples. 

We consider infinite positive geometrical series whose ratio 0<r<1 as masses for the 
sets x,,X,,...,X,,, SO the series are congruent: 

If F,P,,...,P....is an infinite positive geometrical series whose ratio 0< r <1, then 


ie P 
' l-r 





i= 


nun 


Example 1 (Bayesian). 
Let m (x) == for all i € {1,2,....,00}. 





since the ratio of this infinite positive geometric series is —. 


And m,(x))== for all i € {1,2.....,00} 





since the ratio of this infinite positive geometric series is a 























2 2 2 2 = 2 
m = =E Set oak eieaa 1- T= 
26 6 6' 6! 2g 
m, (+) is the conjunctive rule. 
a) Normalizing with the Dempster’s we get: 
A g 
6 _ 6 _25_5 
Maps (X;) = 00 2 2 6 2 6! 
6 6 
pee 
6 
for all 7. 
b) Normalizing with PCR, we get: 
12 1 4 
2S) 2 37 2) oF 
mel eee eee -+— 
SNe Bee Arg 
Example 2 (non-Bayesian). 
1 
Let m,(x;) E for all i€ {1,2,....,00}, and m, (0) =— 
1 
= 1 &1 1 3 
m (0+) m,(x,)=—+ -=—+ =I, 
OD Os a a 
3 


so m,(-) is normalized. 


And m (x)= for all 7, and m (0)=Ż. 





1 
z E NE 
O aa 4-=1, 


so m,(-) is normalized. 


1 
x 
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1 8 
=—-—- = conflicting mass 
Bas iflicting 


a) Normalizing with Dempster’s rule we get: 


Bai Zi i 
Msaps (%;) x 25 12! ‘Gal T 7.4! 





for all i, 
and 
mans (0) = 33 1_ 33 
PRR 25 6 150° 
b) Normalizing with PCR, we get 

















1 1 1 1 
1 2 32 4i 3/ 4” 
marcy = et eT a A a 11 K 
HEN BE pi 3 y 
for all i, 
and 
1 
M34 pcr, (A) = A . 
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